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(54) Multiple dutch system for a transmission 

(57) The invention Involves a multiple clutch (1 ) sys- 
tem for & tronsmission; 



with two multi-disk clutches (4;5) that are coaxial 
with each other; 

each clutch is assigned to one of two shafts, of 
which the one is a hollow shaft and encloses the 
other; 

one of the two clutches is connected to the hollow 
shaft, and the other to the inner shaft so they are 



torsionalty fixed; 

A torsional oscillation damper (3) is connected to 
the two clutches. It has two centrifugal masses 
(3.1,3.2), which on their part can rotate drcumfer- 
entially against each other; 
on of the two centrifugal masses is connected to the 
bell (5.3) of the one of the two clutches so that it is 
torsionally fixed. 
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Description 

[0001] The invention concerns a multiple clutch 
system for a transmission, specificalty a double clutch 
system for an auxiliary range transmission. 
[0002] There have been numerous double dutch 
systems publicized, where one of the clutches is used 
for starting up, and both are used for changing gears 
when powershrfting into an intermediate gear. 
[0003] DE 35 26 630 A1 describes a double clutch 
for altemately coupling a central shaft and a hollow 
shaft that is concentric to it. This double clutch is meant 
for a speed change gear of a motor vehicle. A clutch 
disk connected to the central shaft on the one side, and 
a clutch disk connected to the hollow shaft on the other 
side can be pressed against a plate of the revolving 
clutch casing. 

[0004] DE 43 32 466 A1 describes a double mutti- 
disk clutch, enclosing a powered, revolving casing. Here 
also the two inner disk assemblies are each connected 
to a separate center member, so they are torsionally 
fixed. The one center member is torsionally fixed on one 
shaft, and the other center member torsionally fixed on 
a hollow shaft that is concentric to it Both clutches are 
encased in each other, so that the one clutch surrounds 
the other, in order to reduce the axial design space. 
[0005] The double clutch principle that was intro- 
duced, with a hollow shaft and inner shaft that is 
enclosed by it, can be advantageously utiRzed with aux- 
iliary range transmissions. In particulcr, th.: shifting 
thrust during gear changes can be minimized to zero, 
and an inten-uption in propulsive power can be avoided. 
[0006] However, multiple clutch systems of the kind 
mentioned are in need of improvement The disadvan- 
tage is that they cant be utilized in and combined with a 
larger number of transmission types and designs. 
Among other things, one contraindk:ation is that numer- 
ous auxiliary units, such as oil pumps, filters, oil contain- 
ers, sensors, solenoid valves, control valve assembly, 
electronk: control, are distributed across the entire 
transmission. 

[0007] The invention is based on the assignment to 
create a multiple clutch system of the kind described at 
the outset, so that it forms an extensive, self-suffbient 
unit, whk^h can be easily combined with a variety of 
transmissions with different designs and sizes, and in 
addition, leads to a reduction of design space, weight 
and manufacturing costs. 

[0008] This assignment is fulfilled by the character- 
istics of Claim 1 . With it, the inventors have made an 
intelligent selection from the variety of combination pos- 
sibilrties. The system based on the invention represents 
a modular constructional unit It incorporates at least 
the most important, if not all, the auxiliary units men- 
tioned, that have been ^read across the entire trans- 
mission in the past. Above all, it can be used with 
manual transmissions. An especially large, effective 
centrifugal mass is created through the torsionally fixed 



union of one of the two centrifugal masses of the tor- 
sional osditation damper with the bell of one of the two 
clutches and the components connected to it The con- 
structional unit can be completely pre-manufactured, 
5 pre-assembled and pre-tested, so that it can be deliv- 
ered to the transmission manufacturer or the vehble 
manufacture with a quality certifrcate. 
[0009] The invention is further explained in the 
drawing. The following details are represented: 

10 

Diagram 1 shows a double multi-disk clutch compo- 
nent with the conresponding auxilary range trans- 
mission, based on the invention. 

15 Diagram 2 shows the component in diagram 1 
based on the invention, in an enlarged representa- 
tion. 

Diagram 3 is a top view of the object in diagram 2, 
20 shown from the engine side. 

Diagram 4 shows a component with the corre- 
sponding transmission based on the Invention, in a 
schematic representation 

25 

[0010] The object shown in diagram 1 contains the 
double clutch system 1 based on the invention, assem- 
bled together with the auxiliary range transmission 2. 
System 1 contains as important components a torsional 

30 oscillation damper 3, a radial inner multi-disk clutch 4 as 
well as a radial outer multi-disk clutch 5. Both clutches 
4, 5 are enclosed inside each other. They are slightiy 
shifted towards each other in an axial direction. The 
measurement of the shift could, however, also be differ- 

35 ent. Therefore, the two clutches 4,5 could completely 
overiap each other in an axial direction, or in contrast to 
this, lie completely apart axially. 
[0011] With tiie double clutch unit 1 based on the 
invention, there is a chamk)er 1 .2. This is sealed so it is 

40 leakproof for liquids, mainly by the wall 1.1 of the clutch 
unit 1 as well as the partition 1 .3. In chamber 1.2 there 
are — not shown here — several auxiliary units such as 
oil pumps with filters, the electronk: control device, the 
solenoid valves and the control valves to set or regulate 

45 the amount of oil, the oil container and, if appficable, 
other components. 

[0012] There is a flange 6, in which torque from an 
internal combustion engine is introduced. Flange 6 is 
connected to a flywheel 7 so that it is torsionally fixed. In 

50 addition, it is connected to a centrifugal mass 3.1 of the 
torsional oscillation damper 3 so that it is torsionally 
fixed. The second centrifugal mass 3.2, in contrast to 
the first centrifugal mass 3.1, can rotate circumferen- 
tially (limited angles) using springs 3.3. 

55 [0013] Moreover, both multi-disk clutches each 
enclose inner disks 4.1, 5.1 and outer disks 4.2, 5.2. 
The inner disks 4.1 of the radial inner dutch are con- 
nected to a hollow shaft 8 by a hub 4.3 so that they are 
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torsionalty fixed. The inner disks 5.1 of the outer clutch 
5 are connected to the inner shaft 9 try a hub 5.4 so that 
they are torsionaify fixed. The inner shaft 9 is enclosed 
by the hollow shaft 9. 

[0014] An innportant characteristic is that the bell 
5.3 of the outer clutch 5 Is connected to the second cen- 
trifugal mass 3.2 of the torsional oscillation damper so 
that it is torsionalty fixed. The second centrifugal mass 
3.2 of the torsional oscillation damper is markedly 
enlarged by this, so that an effect similar to a two mass 
flywheel is created. 

[0015] The transmission 2 does not require a 
detailed description, since it is not an object of the 
actual invention. There is a transmission casing 2.1, a 
differential 2.2, as well as a transmission driven shaft 
2.3. 

[0016] In diagram 2 the double clutch system 1 
based on the invention is again represented by itsetf. 
[0017] In the representation based on diagram 3, 
there are the following components: 

two gear shafts 2.5, 2.6, an oil pump 20, a control 
valve assembly 21 , solenoid valves 22, 23, 24, 25, 
a hydrauric slide 26, a driving wheel 27 for the oil 
pump 20. 

[0018] In the schennatic represented in diagram 4 
there are, on the other hand, the two clutches 4 and 5, 
the hollow shaft 8 and the inner shaft 9, as well as gear 
wheel units 30-34. 

Claims 

1 ■ Multiple Clutch System for a Transmission; 

1.1 with two multi-disk clutches (4, 5) that are 
coaxial with each other; 

1 .2 each dutch (4, 5) is assigned to one of two 
shafts (8, 9), of whbh the one (8) is a hollow 
shaft and encloses the other (9); 

1 .3 one (4) of the two clutches (4, 5) is con- 
nected with the hollow shaft (8), and the other 
(5) with the inner shaft (9); 

1 .4 A torsional oscillation damper (3) is con- 
nected to the two clutches (4, 5). It has two 
centrifugal masses (3.1, 3.2), which on their 
part can rotate circumferential ly against each 
other; 

1.5 one (3.2) of the two centrifugal masses 
(3.1, 3.2) is connected to the bell (5.3) of one 
(5) of the two clutches (4, 5) so that it Is torsion- 
ally fixed. 

2. Clutch system based on Claim 1 , identified by the 
fact that two clutches (4, 5) are expected. 

3. Clutch system based on Claim 1 or 2, identified by 
the fiact that not only the torsional oscillation 



damper (3), but also the two clutches (4, 5) are 
arranged in a sealed chamt>er (1 .2), which contains 
lubricating oil. 

5 4. Clutch system based on Claim 1 to 3, identified by 
the fact that the two clutches (4, 5) are enclosed 
inside each other, so that the one (5) of the two 
clutches is located radially outside of the other (4). 

10 5. Clutch system based on Claim 1 to 4, identified by 
the fact that at least two of the following elements 
are arranged in the sealed chamber (1 JZ) 

an oil pump (20) 
15 a control valve assembly (21 ) 

solenoid valves (22, 23, 24, 25) 
a hydrauPic slide (26) to regulate the volume of 
an electronk: control 

20 6. Clutch system based on Claim 1 to 5, identified by 
the fact that a casing (1 . 1 ) is expected. 

7. Clutch system based on Claim 5 or 6, identified by 
the fact that several or all of the listed elements are 
25 arranged in the sealed chamber (1 J2) surrounded 
by the bell (5.3) of the radial outer clutch (5), the 
casing (1.1) of the clutch system and the second 
centrifugal mass (3.2). 
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